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XIII. Obferoattons on Sand Iron : In a Let- 
ur frL Mr. Henry Home, ,o Mr. John 
ElHcot, F. R> S. 

SIR, 

Read March 3, A S the affair of the rich American 

^^^^' Jr\, 1^0" ^'"^> commonly known by 
fhe name of the Virginia black fand, has of late not 
only engaged the converfation of many of the Vir- 
tuofi, but has been taken very particular notice of 
by the Society for the encouragement of arts and 
manufa<3:ures } I thought myfelf obliged, for many 
reafons, to lay before you whatever has come to my 
knowledge relating to this difcovery, either from my 
own experiments, or from the information of others. 
And I engage in this fervice with fhe greater pleafure, 
as I look upon it to be one of the moft interefting 
difcoveries, with regard to this ufeful metal, that has 
come to our knowledge for Ibme ages, and, if right- 
ly conduced, may prove of infinite fervice to us in 
this part of the world, as well as to the inhabitants 
of our colonies, where (as it has been fuppofed, though 
without fufiicient foundation) this difcovery was firft 

made. 

Without any farther preface or apology, permit 
me to remind you, that, in a converfation which for- 
merly pafled between us upon this fubje^;, I ac<juaint- 
ed you, that, about twenty years fince, I was engaged 
in making a variety of experiments upon the nature 
of Iron Ores, and Steel j and that I then made a 

very 
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very particular enquiry into the nature of this black 

fand, and, in the courfe of thefe experiments, feveral 
very interefting phenomena difcovered themfelvcs, 
-which, as they might be of great fervice to the world 
in general, and more efpecially to fuch as are concern- 
ed in fmelting of the iron from th« ore, I had thoughts 
of communicating to the publick j but, as my buii- 
nefs will not permit me to go through the whole at 
prefent, I fliall confine myfelf to what relates to the 
black fand. 

I procured, from Mr. Adams the Virginia merchant, 
a fufficient quantity of the fand, and, in order to efti- 
mate its comparative weight with that of iron ore, 
I procured fome of the richeft ore I could get, which 
having reduced to powder, I filled an ordinary tea- 
cup with it. I afterwards filled the fame cup with 
fome of the fand, and upon comparing the weights 
with each other, I found that the weight of the land 
was to that of the ore as 3 to 2 j and having taken 
notice how readily the fand was attrafied by the 
magnet, I was convinced that the land muft certainly 
contain a very ccaifiderable quantity of Iron, and 
therefore determined to make trial of it. I was how- 
ever, for fome time, interrupted in my defign, by in- 
formation I received from a friend, that fuch an en- 
quiry had been made many years before, by a mem- 
ber of the Royal Society, and a gentleman of cfteem 
as a chemift, but withcmt fuccefsj and that the 
experiments were publiflied in the 2d vol. of 
Lowthorp's Abridgment of the Philofophical Tranf- 
adtions. As this account is very fhort as well as cu* 
rious, I /hall take the liberty to give it you entire, 
with fome few remarks upon it. 

Vol. LIII. H A black 



'* A black Mrnng fend from VIrgmk examkted by 
Dr. AH. Moulen. 

A fmall vial filled with ordinary white fand, and 
containing only 5 i. gr.xi. being filled witk the Vir-i 
ginia fand, was found to Contain Jij, 9ija gr. i. 

This fand did apply to the magnet both before and 
after calcination} but the latter did apply better to it 
than the former, 

A parcel of this fand, mixed and calcined with pow- 
dered charcoal, and kept in a melting furnace for a- 
bout an hour, yielded no regulus: but applied more 
vigoroully to the Loadftone than either of the for- 
mer. 

I fluxed a parcel of this fand with fixed mtre, ia 
a melting furnace, for above an hour, but could ob- 
tain no regulus ; nor any fubftance that would apply 
to the magnet, except a thin cruft that ftuck firmly 
to a piece of charcoal that dropt into the crudbie 
when the matter was in fufion^ 

I fluxed it alfo with lalt-petre and powdered char- 
coal, dropping pieces of charcoal afterwards into the 
crucible. It continued about half an hour in the 
melting furnace in fufion, and that without produc- 
ing^ a regulus, or a fubftance that would apply to the 
magnet, excepting only what fhick to the charcoal 
as in the former experiment.. 

I fluxed another parcel of it with falt-petre and 
flower of brimftone, without being able to procure 

any regulus. 

I poured good fpir it of fait on a parcel of this fen4 
but could obferve no luaatbn thereby produced, 

I poured fpkit of nitres both ftrong and weakened 

with 
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immg tble to difcwer any maiid. 

I poured fingle aqtia lOTiis «poe aoc^Rer parcel of 
it, witliQiit bdog tbie to perceive mnj ^llkioji worth 
ualiog, 

1 uled alfo daiible aaoa fortis wpo« inotiber parcel of 
it, whkh| for oiight I could diicofer, Imd iio more 
efed oti it fhan the former^ 

I poured fome aqua r^ia oft a parcel of il^ wkhout 
idilco¥ermg any fenfible eTO#, I pci«^ good qH of 
vitriol upcMi anQther parcel of this ftad i but feting no 
bubbles thoreby pri^iiced, I weakened the oil with 
water, but without any viible effe^* 

I repeated all the former experiiBt nts with the 
m^ii'iiiims upon this fand ^mr cdcination per lein 
ft crudbk, hm cmM ^m ohf^^^ t bubble pro- 
duced by any of theiHt 

I poured fome of each of the iiqaori upon parcel! 
of the fowicar of this fand calcined^ witlMiut any 
fuw^efe. 

Mote, that I m^e tfiefe exj^rinients both in the 
cold, awl up^ a fand fernace. So that to me there 
i^vm m be kitl^c wanting to diftxwer any metal 
known to us, if it ojntaineii any fuch: lor there it 
no mrtal nor we dMt fome of tlike menllruums wiU 
notwOTkon* 

I powdw^ a frag went of t IcmiftcHie, ^d jKiurdi 
6mm of thefe mcnftruunfis v^^m it, without being 
i^le to ind that they in the kaft preyed upon it^ any 
more thw they did 1.^111 the fand. 

I {K^ured fome erf the iiforementibned men^uums 
«pon ordinary land ^en wtof a fand furoac^ where 
it muft htfe fuffcred fome cakination i but could 
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find no more bubbles produced thereby, than whSl 
might rationally be fuppofed to be produced from 
lime, and other dirt mixed with the fand." 

Having thoroughly confidered thefe experiments, 
they appeared to me far from being decifive, and 
that if the Dodtor had placed more confidence in the 
power of the magnet, and lefs in his menftruums, 
he Would rather have concluded that there might be 
fome forts of iron ore which his menftruums would not 
touch in the moift way, nor any regulus be produced 
from them in the dry, as he made ufe of them, which 
yet might, under fome other handa, be fubdued, by 
more apt and powerful methods than any which at 
that time he was acquainted with. 

However I apprehended I might fairly draw this 
conclufion from his experiments, viz. that the fand 
was not altogether and fimply iron, but that it was 
ftrongly united with avery ftubborn, fixed, and per- 
manent earthy which could not be feparated from it 
without fome extraorcfinary, as well as powerful 
means; but I could not think this a fufficient objec- 
tion to the profecution of an experiratent, which, if 
it fucceeded, might be attended with very happy 
confequences. Proceeding therefore upon this fup- 
pofition, I mixt up about 8 or 9 ounces of the fand*, 
with a proportional quantity of a ftrong corrofive flux, 
which I put together into a crucible, and committed 
it to a very ftrong fire in an excellent wind-furnace, 
where 1 kept it for between two and three hours, hop- 
ing by this means to have anfwered the intended pur- 
pofe; but I confefs I was not a little furprifed> that, 
after the crucible was taken from the fire, I could not 

find 
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find one fingle grain of metal in the r emaining con-» 
tents. 

This difappointment greatly puzzled me, till hav-- 
ing thoroughly examined into the unexped:ed event, 
without being able to difcover any reafon fufficient 
to incline me to recede from my former opinion, as 
to the component parts of the land, I concluded tiiat 
the flux might poflibly be a very improper one; for 
though it might have efFefted the intended reparation^ 
yet it might at the fame time be fufficiently powerful 
to divide the particles of the metal^ when feparated, 
fo very mmutclyi as to be capable of fublittiing and 
carrying them oifF imperceptibly : And finding the 
contents ^eatly diminiflied, fo that the quantity re^ 
m;aining bore but a fmall proportion to that which 
was firft put into the crucible, I concluded that this 
muft really have been the cafe, and that fome very 
different method muft be purfued ia order to produce 
the defired effefts. I immediately determined to make 
a fecond trial, in which I proceeded in the following 
manner. I took the fame quantity of fand made 
ufe of in the former experiment ; and firft I fpread it, 
without any addition to it, upon an iron plate over a 
ftrong fire, where I gave it a very powerful torrifica- 
tion (orroafting) to try if, by that means, I could not 
relax, and loofen the component parts to fuch a degree, 
as to make the feparation and redud:ion of the me- 
tal more eafy, when I fliould bring it into the furnace. 
When I had fo done, I mixed it up with a flux of a 
very peculiar, but gentle nature, which I had befi^re 
made ufe of for other purpdfes with great fuccefs, and 
committed it (as in the former experiment) to the fur- 
nace, where I urged it by a very ftrong fire for abcait 
I three 
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anfwerable to my moft fanguine e^rpeiSfcations : fpr i^ 
the bcH^toi^ ^f tbf cwcibJe I iauad. as iie^r a$ I can 
remember, mth^r more than fcalf of ifais land I put 

iBetaL 

in diis raiy a^r^aMf ^^{^^i^imiilmi^t wli:hai^ 
furprkaog i^i^snomeaotv which, ftsi am not at pr^feiM: 
lAiJe to det€ri»ine wh^thier it wa$ oaly caftiaJ, w 
wh&t WQutd 9li^lyi h^ppm in ihe like @inpcrimenta^ 
you will eicoife my diyulgiflg st pf^hnt, eipedallf 
as you, 8ir, foy fmrndungmfi wkb ^ feeCh pswiei jof th^ 
{md, haye eji^ble4 m^ ^mk^ forae farriier trials^ 
which I ih^U embraq? the iSr^ Of^rtuni^ of doingi 
aiKl flimild I be fo happy m to ponfirm wb»t I tbeji 
©bfewed, or to make my farther difcaveries die&rvii^ 
your aoto, I <W1 o«VaU «»™»«.«g 4«n^ 
yoAi« 

fiemg fully convinaed, by the expt r imeati that tStie 
fktd was a very rich k<m <x€^ I acquaisted ibme of 
my friends with it* who beiijg iargdy enga^ in 
trade to thofe parf^ pf iqw Amcricaia cokm^ whete 
J was informed this fand was tcp be cafily procured^i 
and in very large quantities, I was in great hopes m 
account of this n^iire ^ould have inclined ibmc of 
the gentlemen in that p^t i^ the world, to have pro- 
fecuted fo iiMul a difoov^ m a larger way } a^d I 
own I hav€ often woQ^tored^ t^ m a&lr oi fuch 
confequmce Smvii hmii 1mm dosmant for £b 'amf 
years^ 

However I was a few iBiOfiths fiiH» fdieafingly ilir- 
pcifed, to find in the hands of my very ingenious 
mendMr.Peter CqUihIop^ not mdy a aamphlet^ hut 

likewim 
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likewife t letter upn Ae fiilge£l tddr^ed to the Scn 
ckty for encoumging of trts and manuftiliires, by 
one Mr. G. Elliott, who relates, that, though prfcvious 
to hk itftttiipt of makiftg iron from this fand, he met 
with nothing hot what was difcBuraging from the 
wmik fkillfol prfonsto whont he propofed his defign, 
ytt that he had fueh a i^rfuafion in his own mind of 
the pf^;ic^tbMi^ of the thing, that he conld not reft 
till m had made t trial, and the e^ent pro?ed encon*« 
ft^ng mncli I^oimI his orp^ations, infomnch 
tiist he ^»li fcswreely telie?e the trial had been fairly 
made) till mfwi^d teid wineed with certainty, that 
m^^: iiTM piiiid« of the fand wwild prepuce a barr 
cf^i^lti« iroa we^hing fifty pounds : apoligiouf 
]^el#i»dfed, and far beyond what I have ever heard 
^ imm ribi richtft c^mnwn mm that are any whem 
to be found} raoft of the wet I have ever met with 
m hfmA of, yield little nwwe thto half in pg metal, 
md wl^h wM iiiffer a wafte of near t f^^t to make 
i^riiie giKMi Imr ironi arwl mudi more if I am 
i^^y li^rm^ when the kon is intended for 
BMf * vakabte pu^fes, fuch as being drawn into 
wir^ &€• 

After I ^d hm hfe iddrefs«i his letter to the So^ 
cieiy, tod bis pamphlet} by the alliance of my friend 
Mrt Cdlbfon, I fent him over two or three hints^ 
which I judged might be of fome fervice to him i 
this prodiKed the favioiir of a letter from hun^ of 
wWcl the Ibltowpg m as «ad «fyt 
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Mr. Hemry HorNi 

Sir, Killbgwofth, 0&. 4. i7$t, 

¥ Underftand by Mr. Colliiifon, that you have fecn, 
* and greatly approve of, the fample of fand iron 
which was ienti that you are defirous to know how* 
it was made, and whether it can be made in large 
barrs. The little barr you faw, was cut off from ^ 
barr of 52 pounds and a half, the firft that was made 
at my fon's work, the firft that was ever made m 
America, and probably the firft that was ever made in 
the world, in that manner, and fo large a barr. I ne- 
ver heard of any attempt made upon the iron fand, 
till that of yours 20 years ago, of which Mr. Collins- 
ion gave me an account in his letter. 

As to the manner of making the iron, it is wrought 
orfmelted in a common bloomary, in the fame man- 
aer as other iron ore is fmeltedi excepting this dif- 
ference, this iron land is fo pure, Co clean wafhed, 
idiat there is not a fufficient quantity of cinder or flagg 
to promote and perform the fmelting, therefore we 
add.either the ilagg whidi iffues from other iron, or 
elfe addibme bog mine ore, which abounds with cin« 
der J in this way it is as capable ^ being wrought as 
jrock ore or bog mine. 

I was in hopes that if this iron fand could be 
wrought ati all, tibe particles being fo very fine, it 
would fmelt very quick j but herein I found myfelf 
miftaken, every particle has a will of its own, and 
muft have its own particular finelting, for inftead 
of its being performed in lefs time, it took more than 

common 
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common irdn orei hnt^ upon farther eq5crknce, and 
tn^re acquaintance with this fand, the workman has 
Shortened the op^ation from five hours down to three: 
i£ bytnyaieafis it might be reduced to the fame time 
with flgg iron, it would be a moft ufeful improve- 
tnent. If you can afford any dire^ions to haften the 
operatiODf I ifhould be greatly obliged for any inftruc- 
tion$. 

Th^re k f<) much of this fand in America, that I 
tttaapt to think, that there is more iron ore in this 
form of fand than in mines. 

I have writen an eifay upon the fubje<a, which I 
hope Mr. CoUinfon will let you fee, as I hope to fee 
what you are about to publiih. My fon has a fteel 
furnace, which was ereCted feveral years before the 
aftof parliament prohibiting them in the plantations 4: 
ht has idonverted fome of the fand iron into fteel, of 
which I fend you a fample; as alfo a fample of the 
iron. Asmy fon had no inftruftions for making fkd, 
V^ were forced to hammer out the fldli by various 
trials as we could; h conclude that he is ftill imperfed, 
and wants your help and diredion to bring it to per- 
fe6:ion, in which art I underftand that you are aper- 
fe£l mafter, and withall kind enough to ofier your 
affiftance; for which I am very thankful, and took 
upon it as an aditional favour, if you will be pleafed 
to indulge me with the benefit of your correfpondencc, 
for I live in a corner of the worid where fuch infor- 
mation as, I truft, you are able to furnifli, will be high- 
ly beneficial* Previous to my attempt of making 
iron from fand, I propofed my projed to thofe who 
were the moft ikiilful in thofe aiFairs, but met with 
nothing but what was difcouragings yet after all. 

Vol. LIIL I had 



[S8] 

had a perfuafion of the prafticability of the thing to a 
degree next to enthufiafm, fo that I could not reft 
till I had made trial. I am glad that the iron has fuch 
qualities as to meet with your approbation; I knew 
that the iron was good, but did not know that it was 
fo good as your fiiperior knowledge has found it. I 
want to know what fuch iron will fell for in England, 
whether it will be worth while to fend it. This black 
fand is a treafure that has long lain hidden from the 
world, and is what may render the colonies more valu- 
able to Great Britain. 

I am. Sir, 

Your moft obliged humble fervant^ 

Jared Eliot 

P. S. The barrs of iron which have hitherto been 
made of fand, are from fifty to fifty grofs, hope in 
time to have them reach to fcvcnty pounds weight 
each ; experience muft determine that matter, we 
can do better than at the time the effay was written. 
We have been vifited with a long and fore drought, 
have done nothing for a long time for want of 
water. 

The famples which accompanied this letter, were 
two fmall barrs, weighing only a few ounces, one of 
the iron made from the fand, the other of fteel made 
from the fame iron. Thefe barrs I have tried, and 
found that the barr of fteel worked extreamly well 
under the hammer, was very pure and clean, and 

free 
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fft€ from flaws. On the contrary the barr of iron 
turned out much other wife, for, tliough it appeared to 
bear the force of the hammer, as well as the fteel, 
yet it was not near fo pure, but broke out in flaws 
and hollows, almofl: through the whole of the barr, 
and which a welding heat would by no means bring 
into proper union j this however engaged us to try a 
different methcxi, which was, when tbe barr was re- 
duced into a proper fize for the pur|K>fe, to double it 
up three times, one part of the barr ii|x>n the other, 
and 10 fry if it would then bear welding and become 
more confifl:ent, and by this means we found the end 
perfectly well anfwered j for it bore die force of the 
fire and the hammer, and became in a manner |K5r<» 
fedly found* TTiis fevere trial proved, to a demon* 
ftration, that the iron iK>ffefl all that a^reable toughs 
uefs and dudility, for which the Spanim iron is fo dc- 
fcrvedly fanious, without partakin| of that vile rd^ 
fliire quality, for which tne latter is very remarkabk, 
4iid manifellly tends to prove the eicelleiK^ of this 
&nd iron, when reduced into barr mm iiiidar proj^ 
care and circumfp^ion. 

You will obferve, Sir, frcnn die letter, dia* this 
^d is fo pure, and fo cl^n walhed, ditt their firll 
md:hod ol reducing the £tnd to barr ircm proved 
too tedicMii, for want of fome of thofo tdventidoiis 
materials, to promc^e ai^l prform the lmeltin|, aiul 
which always accompanies die common c^e, wh^et 
it l^ dF the f ock or l^^g kind i whidi materials, mik-- 
fng widi the matter, m^e ufe of by way of flux, and 
uniting with the alh^ of die fuel employed in melt-* 
ing down the ore, is ufually run into a duck opake 

I z gla% 
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glafly fubftince, forming, as it wiere, a cohering oiw 
the metal, which^ by its gravity, naturally links to the 
bottom ; this the workmen call cinder. Now the 
want of this matter rendering the operation too tedi^ 
ous, I find they had recourfe either to this cinder 
brought from other iron works, or to a quantity of 
the bogmine, which, I doubt not, would abundantly 
furnifli matter for cinder. If they had ufed only the 
firft, and that properly chofen, it might very probably 
have been of fome fervice> without doing any material 
injury to the metal i but if the bog mine is ufed, 
though the fervice might be apparently more, yet 
in all likelihood the injury would be infinitely great, 
srnd I am inclined to believe that fomething of this 
kind occafioned the difference obferved between thct 
two barrs above mentiond, vi2. that the one might 
have been reduced by the help of more pure materials,, 
tind the other by the afliftance of mm bogmine, 
whofe conftituent parts abounding with many irapii^ 
rities, fome of which, by mixing with the metal^ 
may have occafioned the defeats above complained 
of, and which required Co fev^re an (^eration both of 
the fire and hammer to feparate from rfi I sim there- 
fore of opinion, that as the profecution of this nfefut 
difcovery deferves the greateft encouragement, if the 
Society of arts and manufaiSures fhfould take it under 
their patronage, the prensium they may think pn^r 
to propofa fhould rather be given to^he^rfon wh# 
jfhaliprodttce the pureft metal, than to Mm who fliali 
produce the greateft quantity, for otherwife^ I am 
aftaid, we fhall be deprived of what I fliould eftigeni 
the moll valuable part of thij difco^^yi 1 ftiWiii the 

obtaining 



obtaining a more pure, and better kind kind of iron, 
than any we have hitherto been pofleft of, and which 
I am certain this fand, under proper managettient, is 
capable of producing. 

I anij 

Sir, with the greateft refped> 

Your moft obedient 
Feb. 5, i?63» 

hunable fervant, 

Henry Home* 
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